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HALL-SCOTT 



— - States Army headquarters, 

Washington, D. C., to the HALL-SCOTT factory, conducted a five hour non-stop test with 
a HALL-SCOTT 90-100 H. P. 4 cylinder aviation motor. The results obtained were as follows : 


Average revolutions per minute - 
“ brake H. P. developed 

“ gasoline consumption per hour 

“ oil consumption per hour 


100.5 
8.95 
Vi Gal. 


A MOTOR WITH SUCH STURDINESS, DEPENDABILITY, AND SIMPLICITY OF 
DESIGN AS THE HALL-SCOTT 90-100 4 CYLINDER, IS DESTINED TO TAKE A LEADING 
PART IN THE EQUIPMENT FOR ARMY AND NAVY SCHOOLING AND LIGHT SCOUTING 
AEROPLANES. 


HALL-SCOTT MOTOR CAR CO., Inc. 

General offices:— -818 Crockei Bldg., San Francisco, Calif. 
Eastern representative: F. P. Whitaker, 165 Broadway, N. Y. 
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The Aviator — The Superman of Now 

The world has its eyes on the flying man. Flying is the greatest sport 
of red-blooded, virile manhood. 

Make your vacation the greatest you ever had by joining the Wright 
Flying School. Live in the open — in the aviators’ tent city. Con- 
venient hotels for the fastidious. 

Expert instruction in flying, assembly, upkeep, motor-overhaul, etc. 
Dual controls. Pupil flies the first lesson. The school is located on 
Hempstead Plains — the greatest aerodrome in America. 

Send for New Booklet 

WRIGHT FLYING FIELD, Inc. 

60 Broadway, New York 
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THE CREAGH-OSBORNE AIR COMPASS 

Built especially for air service, The J 

Creagh-Osborne Compass incorpo- 1 

the following advantages Mh 

I : — Its radium-figured dial can be 
accurately read by its own light 
independent of any other illumi- 
nation. 

— The prismatic ^ 

magnifying effect, allows the 

use of a small dial with the ease ~ 

reading gSijg\ 

1 he 1' designed 

4: It is of wonderfully light, com- 

A product of “Sperry Quality” throughout. May we tell you more about it? 

THE SPERRY GYROSCOPE COMPANY 

Manhattan Bridge Plaza 15 Victoria Street 5 Rue Daunou 

BROOKLYN. N. Y. LONDON. S. W. PARIS 
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The First Aero Squadron U. S. A. on the Border 


AVIATION 

AND 

AERONAUTICAL ENGINEERING 


HERBERT M. WILLIAMS, B. 



Two 


of the Curtiss 200 horsepower twin tractor, belonging to On 


nl of Kew Mexico, arriving at the aviation 
ict and trailer is interesting. 



Housing and Transporting War Machines 


T UB list of hi 7 aviators sent to us for publication 
by the War Department, which may be found on 
another page of this issue of Aviation and 
Aeronautical Engineering, is significant. It was trans- 
mitted to us with a request that we give it the widest 
publicity possible, in order that the War Department 
may secure the address of every man who may be avail- 
able for service with the Plying Corps. The fact that 
the Aviation Section has sent out this list, shows that it 
is doing everything in its power to try to secure aviators 
for the United States Army ; it shows that the files of the 
Aviation Section in Washington contain much informa- 
tion on the subject of civilian aviators: it is indicative 
of the earnest efforts that the Section is making, to lose 
no time in supplying the United States with a real 
aerial reserve. 

Another significant feature of the list is to be found in 
the fact that about fifty per cent, of those whose names 
appear on it. have never taken certificates as pilots. It 
allows that there are many aviators who are flying or 
have flown who have not thought it necessary to obtain 

With eight hundred experienced pilots to choose from, 
the Aviation Section should in a short time have in train- 
ing a body of patriotic reservists who could render in- 
valuable assistance in time of need. 

Aviation and Aeronautical Engineering will be 
glad to transmit to the War Department the names and 
addresses of any other aviators besides the ones on the 
list, if they will forward their names to us with their 
addresses and the other information asked for in Lieut. - 
Col. Squier’s letter with which he transmitted the list 


Zeppelin Activities 

The recent Zeppelin raids on England are attracting 
the attention of all aeronautical engineers to dirigible 
balloons, both of the rigid and non-rigid types. 

On Sunday. September 3, Lieutenant William Leefe 
Robinson. R. P. C., brought down an airship at Enfield, 
about ten miles from London. Lieutenant Robinson was 
in the air two hours manoeuvring against the dirigible, 
before he was able to strike the blow which caused it to 
fall to earth in flames. 

Owing to the meagre information that has reached this 
country, and to the fact that a very large proportion of 
the ship was destroyed by the heat of the burning gases 
and the final impact when it struck the ground, it has 
not been positively established what particular type 


this machine represented. English aeronautical journals 
are imanimous in the declaration it was a Schiitte-Lanz, 
probably an old one, which would indicate it to have 
been about a fourth-rate airship. It is a well established 
fact that the characteristic Zeppelin aeroplane has its 
gas bag braced by box-girder construction of alu minum 
alloy. Judging from the photographs which appeared in 
this country, this form of construction was not used in 
the airship brought down at Enfield ; on the contrary, 
the chief peculiarity of the mass of wreckage is to be 
found in the quantities of wire bracing. There is said to 
have been enough wire to fill completely thirty-six motor 
lorries. The wire bracing probably shows that the brac- 
ing of the airship ’s gas bag was of wood. Wood con- 
struction would be an indication that the craft was prob- 
ably a Schiitte-Lanz, which is well known to be built 
with a trellis-like wooden framework. The motors, from 
the vague descriptions and indistinct photographs that 
have appeared in this country', were of the six-cylinder 
upright vertical type. The characteristic Mercedes 
overhead valve gear appeal's to be lacking. It is pos- 
sible that they may have been 180 horse power Maybach 
engines. 

The airship was fitted with four motors, and if the 
surmise that they were 180 horse power Maybachs is 
correct, the machine had a total of 720 horse power. 
Each engine was fitted with a demultiplication gear-box 
and propeller shaft in line with the engine, showing that 
the gondolas each had a propeller at their stream-lined 
sterns instead of bevel-driven cross shafts to propellers 
at the side of the airship as in the Zeppelins. The air- 
ship was of stream line form. 

The damage done in the recent aerial raids made on 
England have been quite extensive, although its military 
value is an open question. There is no question, how- 
ever. that Zeppelins possess a certain military value. This 
was best illustrated perhaps, in the Jutland naval battle, 
where the German admiral had the advantage of dirigi- 
bles, first, in spotting his shots and correcting the range 
finders of the men in the fighting tops, and later in warn- 
ing him of the approach of the British Grand Fleet, 
which, it will be remembered, did not arrive until after 
Admiral Beatty's battle cruiser squadron had been en- 
gaged for some hours. 

Those who are best fitted to comprehend the progress 
that Germany has made since the start of the war, state 
that a single trans-Atlantic voyage would present few 
difficulties to one of Germany’s modern dirigibles. 
Nevertheless, if a Zeppelin should come to this country, 
it would be an important achievement. 
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Aeroplane Control Surfaces 

By J. C. Hunsaker, Eng.D. 

T. H. Huff, S.B. 


Object of Investigation 

With the recent great increase in sire of aeroplanes, it has 
become increasingly difficult to provide control surfaces 
(ailerons, elevators, rudders) of adequate strength and stiff- 
ness without the use of elaborate exterior bracing, adding to 

disastrous. Very large control surfaces, if hand operated, 
require an effort beyond the muscular strength of the pilot un- 
less the control mechanism be geared down at the expense of 



wm 


Fib. 1. D011111.K Cambered Elevator Surface as Textko at 
the M. I. T. Aerodynamical Laboratory 

celerity of movement. The standard method of fitting trail- 
ing ailerons and elevator daps renders balancing,'’ as usually 
employed on rudders, an impracticable means of relief. It 
would be of advantage to have a control surface which could 
be given great thickness (to provide structural strength) 
without material sacrifice in the aerodynamical properties of 
the usual thin, nearly flat, control surface. The center of 
pressure motion must be such that the surface may safely be 
“ balanced." 



nearly 9 per cent of the chord; about double usual practice. 
Ample space is afforded thus for substantial ribs and spars. 

To compare with this profile, we have selected the thin flat 
surface of Fig. 2, which has been tested full size at St. Cyr 1 
and in the wind tunnels at AuteuiT and at Teddington. With- 
out discussion of the discrepancies between the three sets of 
experiments, we will reproduce the results obtained at Tedding- 
ton on a model of nearly the same size as our Curtiss profile, 
tested at nearly the same wind velocity and with a wind tunnel 
and balance identical with our own. Under these conditions 
the results for the two profiles are comparable, and possible 
errors of method being common to both sets of experiments 
may be ignored for purposes of comparison. 



smessMsesb 

Fig. 2. Saint Cyr Surface No. 1 as Tested at the 
National Physical Laboratory 


Profiles Discussed 


The Curtiss Aeroplane Company have proposed n double 
cambered surface of great thickness. Fig. 1. A model 20 by 5 
inches of this surface was sent by this company to be tested 
in the wind tunnel of the Massachusetts Institute of Tech- 
nology and the results are now published with their permission. 
It will be seen that the maximum thickness of this profile is 


•^Bulletin ^il,’ I’l UFtl tilt ACroteclralque 
G. EHrpi.’" I.M Rclslnnee do I "Air 
Technical Report of *•- * ‘ ' 

2-1 S. p. 70. London. 
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It will be noted that the St. Cyr profile is only one-third as 
thick as the Curtiss and is unsymmetrical. giving the effect of 
camber on one side only. In general, a control surface is to 
he operated on either side of its neutral position and ought 
to give equal effects for positive and negative angles. It 
should, therefore, he symmetrical. It might lie suggested that 
we should compare with well known data for flat plates with 
square edges. There, however, the edges are so blunt that the 
resistance at small angles of incidence is excessive. Also such 
profiles are not used on modern aeroplanes. 

Aerodynamical Properties 

For the Curtiss profile the angle of zero lift is 0°. In Fig. 
3 the curves of the aerodynamical coefficients, lift and re- 
sistance (drag), for the double cambered profile arc plotted 
on angle of median line to wind as abscissae. The eorrespond- 
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ing curves as reported for the St. Cyr profile liave been shifted 
1 ° to the right in order to make the carves of lift coefficient 
puss through 0 . Due to lack of symmetry the lift on the 
St. Cyr surface is zero when the lower chord makes an angle 
of — 1° with the wind. (See N. P. L. test.) 

The curves of resistance coefficient are nearly identical for 
the two wings and for small angles the lift coefficients are not 
greatly different. At large angles, the St. Cyr profile shows 
from 19 to 20 per cent greater lift than we get for the Cur- 
tiss. On the other hand, if the plot were extended to negative 



angles, the lift of the Curtiss profile would he equal and op- 
posite while the lift of the oilier would he reduced due to its 
virtual camber being useless at negative angles. The greater 
lift at large positive angles for the St. Cyr profile is not in 
general a real advantage. 

The maximum lift for each profile is reached at about lli°. 
which angle should he the maximum control movement al- 
lowed the pilot in the design. The ratio, to resistance, is 
about 13 for the two profiles at an angle between 3° and 4°. 

The greatest interest attaches to the minimum resistance and 
the resistance at very small angles for, ordinarily, the aero- 
plane in good weather will be flown with its control surfaces 
very near the neutral position. Excessive resistant e at the 
neutral position (angle of no lift) is a waste of power. The 
curves of Fig. 3 show that the thick Curtiss profile has no 
more resistance than the other. 

I 11 conclusion, it appears that the extra thickness required 
for rigidity is obtained in the Curtiss profile without material 
sacrifice in aerodynamical properties. 

Center of Pressure 

The location of the center of pressure for the two profiles 
is shown on Fig. 4. The Curtiss profile with hinge axis .2 of 
chord from leading edge would be almost perfectly “ bal- 
anced ” and a pilot could move it 10° or more without sensible 
effort. If control were abandoned, the surface would automat- 
ically return to a neutral position. Similarly, the St. Cyr profile 
with axis near .28 of the chord from the leading edge could be 
used for a “ balanced ” control surface. 

Variation with Speed of Test 

Opportunity was taken to repeat the test on the Curtiss 


profile at 15, 25 and 35 miles per hour. The results plotted as 
a polar diagram (after Eiffel) are shown on Fig. 5. The dis- 
crepancies are not great. At small angles or for values of the 
lift coefficient below K » = .0003, the resistance, coefficient K, 
is progressively diminishing as the speed is raised. This is 
undoubtedly due to the fact that at such small angles of in- 
cidences the resistance is largely skin friction which does not 
vary so rapidly as the square of the speed. 

For values of K r above .0008, we approach the “ burble ” 
pniut or critical angle for the wing. Here the flow is turbulent 
and measurement difficult. It is possihlc that the wind of the 
inimel may have a certain degree of turbulence which is more 
pronounced at some speeds than at others. The turbulence of 
the wind should have its greatest effect upon the lift of on 
aeroplane wing near the critical angle. The discrepancy be- 
tween the curves near the critical angle is of the order of 5 
per cent and is probably inherent in wind tunnel experiments. 
We recommend that an average value he taken in this region. 

The very low resistance shown for the double cambered wing 



at small angles is probably materially less for fall size sur- 
faces moving at speeds of 70 to 100 miles per hour. Similar 
model tests on a wing of profile R. A. F. 6 give a minimum 
K x = .0000375 against K, = .000015 for the double cambered 
surface. The latter has less than one-half the resistance of the 
former. For a racing aeroplane or speed scont which could 
tolerate a very high landing speed, it might be possibly of ad- 
vantage to use the double cambered profile for the wings as 
well as fur the controls. 


Output of Aircraft Under Pressure of War 

Brig.-Gcn. F. G. Stone in Engineering urges that experi- 
mental work should be carried out under conditions that will 
test the practicability of quantity output and that in order to 
secure this, the initial contracts should be let for a lot of 
a least fifty machines, all to be built in the same shop. The 
large figure no doubt readily applies to present British con- 
ditions. 
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Stresses in Propellers Due to Gyroscopic Action 

By Alexander Klemin, Assisted by E. P. Warner 


Following on Klmer A. Sperry’s very suggestive note, con- 
siderable discussion lias arisen with regard to the stresses in 
propellers induced by gyroscopic action. It is thought that in 
existing propellers, when not run at too great a speed and 
when designed on a conservative basis, there is a sufficient 

by no means negligible, and, as their evaluation is a com- 
paratively simple matter, it might be added as a legitimate and 
necessary reiinement to the usual propeller strength calcula- 

The mathematically correct evaluation of the torques and 
bending moments produced by gyroscopic action would in- 
volve the writing down of Euler’s equations for a body with 
three moving axes, would necessitate a knowledge of the mo- 
ments of inertia, and also of the products of inertia of the 
propeller in various positions relative to the plane of symmetry* 
of the aeroplane. A correct mathematical treatment would 
therefore be unsuitable for practical design. By treating the 



lluctuate in magnitude but the sign of the moment will not 

The direction of the gyroscopic forces and couples act- 
ing on the propeller of an aeroplane will at once follow from 
the considerations of the preceding paragraphs, in Fig. a 
a propeller mounted on the engine shaft and turning clockwise 
when soen from the rear is represented diagrammatieallv. In 
Fig. 2 the machine is performing a horizontal turn to Hie 
right so that the plane of rotation of the propeller may be 
considered as rotating about the axis OC. The gyroscopic 
forces on the elemenls of the propeller will then be perpen- 
dicular to the plane COA and parallel to the shaft. They will 
produce on the two blades of the propeller bending moments 
in opposite linear directions. Considering the section cd of 
the upper blade, the gyroscopic forces will tend to bend the 
blade approximately about the axis OU. The upper blade 
will be bent forward, the lower blade back. Thus the effect 
of the gyroscopic force will be to increase the bending moment 
in the upper blade while decreasing that in the lower. As 
the blades move down from the vertical position the bending 
moments on the blade sections will decrease and grow in in- 

single^ revolving mass. When the blades’ are horizontal °th” 
only forces acting produce a twisting moment in the blades. 




Turns in vertical plane have exactly the same effect, except 
zontal, since the propeller when in motion is radially syro- 
sired angle. 

Without accurate record of the time taken by pilots to turn 
or to flatten out in flight, the figures given by O’Gonumi in 
his note on gyroscopic couples are probably the most useful. 

sinned a complete circle to be made in 20 seconds, giving nu 
angular velocity of 0.314 radians per second. For maximum 
rapidity of turn in a vertical plane, O’Gorman takes a speed 
at which the pilot is just about to be lifted from his scat, 
and, working on this hypothesis for an aeroplane moving at 

APPLICATION TO AN ACTUAL AEROPLANE PROPELLER 

In the strength calculations for a propeller, it is customary 
to consider the blade divided up into a number of elements, 
and to allow for the centrifugal forces and thrusts on each 
clement to establish the bending moment diagrams and result- 
ant tensile and compressive stresses. The same methods can 
be applied in the computation of the gyroscopic stresses. 

The propeller whose design is carried through by A. 
Fage in his honk. “ The Aeroplane.” will serve as a concrete 
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instance. This was 96 inches in diameter. The maximum 
blade width was 9‘A inches and the angle of attack 4°. The 
propeller was designed to be driven at 1100 revolutions per 
minute by an engine of 90 horsepower. 

The gyroscopic force on each element is calculated from the 
formula deduced above: F = 2 <^r <u6 ) where 1100 revolu- 
tions per minute o> = U5.1 and 0 — 0.314 for a 

maximum turning velocity of one complete eircle in 20 seconds. 
The multiplying factor of 2 serves to cover amply the fact 
that the gyroscopic forces are alternating. 

The method of obtaining the centrifugal force and bending 
moment due to air load at each point is folly described in 
Bolus' notes. The various forces, bending moments, and 
stresses are tabulated in the following tables : 






above, the torque 


1100X2 


= 430 pound feet. 


If a tubular shaft is employed Ut X Assum- 

ing a factor of safety of 8 under shearing stresses, and au 
outside diameter of 2V 2 inches, we have ^80X12X10X236 „ 
’ (40 Vz-d*) 

10,000 if shearing stress is to be 10,000 pounds per square 


We i 

The bending n 

hub of the propeller, uouonng 
the effect of alternation, is 1608 
160 8X32 D 


snt induced by gyroscopic for 


fly a cornpre 
shaft. The 


allow for 

ounds inches. 

1980 pounds, and is alter- 


’ safet: 


he more than three times us great both in teusion and in com- 
pression as in shear. With a propeller shaft of ordinary prac- 
tice there should be no difficulty in taking up the gyroscopic 

It is thus apparent that the extra stress in the propeller 
blade induced by gyroscopic forces amount to no more than 12 
or 15 per cent, of those of the air load. Although with a con- 
servative factor of safety such an increase is not too great, it 
is worthy of computation. There also rises the question 
whether the turn in 20 seconds would not be greatly exceeded 
in violence in actual practice. There might also arise the con- 
tingency of a horizontal turn combined with a vertical turn, 
pitciiing or flattening out. If for instance a pilot coming out 
of a spiral dive, attempted to flatten out while still turning, 
there would be a cumulative gyroscopic effect, which might 
more than double the above figures. Both questions admit of 
further discussion. 


Inherent Controllability of Aeroplanes 

Two very interesting though extremely mathematical papers, 
by Professor G. H. Bryan and Leonard Bairstow in the 
Aeronautical Journal, deal with the inherent controllabil- 
ity of aeroplanes. Professor Bryan is one of the great 
pioneers of the mathematical theories of dynamic stability, and 
Mr. Bairstow lias been one of his chief interpreters. Here 
again Bryan has developed a new idea in rigid mathematical 
form, and Bairstow has acted as a “ scientific middleman,” com- 
menting and simplifying for the benefit of the practical man. 

Inherent controllability is defined as the problem of con- 

ieal effort by the pilot. During the state of transition from 
straight flying to flying in a circle, a pilot exerts a force to 
poll over the rudder, and in the usual case it is necessary to 
maintain some force in order to make a continuous turn. A 
design of aeroplane is now suggested in which turning having 
been started, maintenance of turning is obtained without any 
effort being necessary to keep the rudder in position. 

It is true that as far as the phot is concerned the same 
result would be obtained by balancing the control surfaces, 
but the effect on the aeroplane is quite different. In the case 
of balanced controls, a lateral force is still exerted by the 
rudder, and so stresses ace introduced in the tail structure of 
t lie areoplane. On the other hand, in an inherently controlla- 
ble aeroplane there is no lateral force on the rudder when turn- 
ing, and therefore no stresses in the tail. 

Bairstow points out that the usefulness of this principle is 
immediately obvious for the case of large and consequently 
heavy aeroplanes. Unless some such effect of controllability 
he obtained, a point will soon be reached at which the muscu- 
lar strength of the pilot mast be reinforced by a servo motor. 
Inherent controllability, or the balancing of control surfaces, 
or both in combination, may postpone the necessity and avoid 
a certain amount of complication of mechanism. 

The equations of motion of both the longitudinal and lateral 
group are submitted in the first paper, and the problem is at- 
tacked by the two writers from many points of view. 

Professor Bryan considers the effects of the rndder, of 
straight planes with boxed-in ends or vertical partitions, of 
bent-up planes, and of varying the position of the rudder. The 
conclusions arrived at are extremely interesting. In an aero- 
plane with upturned wings with suitable rudder planes, the 
machine can he steered in a circle without being inclined at any 
but the smallest angle. If the two principal motions of inertia 
about axes perpendicular to the line of flight are equal, the 
rudder exerts no pressure and the system is inherently con- 
trollable. He also concludes that in certain cases ailerons may 
he dispensed with entirely. 

When numerical values have been placed in all the equa- 
tions and a concrete example is worked out, it may be possible 
to construct a machine which with very slight modifications on 
standard design to meet the mathematical conditions stated in 
these papers, hut whether the attainment of inherent controlla- 
bility is advisable from a practical point of view is a matter 




Efficient Instrument Illumination for Military Night Fliers 

By A. G. Hamlin 


Course in Aerodynamics and Aeroplane Design* 
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giving maximum Lift/Drag ratio, the lift for upper surface 
camber of 0.08 may be twice as great as for a camber of 0.05, 
but the Lift/Drag ratio is diminished by nearly 25 per cent. 
We shall deal later with the effects of varying the position of 
the maximum ordinate of the upper surface; the best position 
for this maximum ordinate is about % of the cord from the 
leading edge. 



Complete Data Presented 

In Figs. 2 to 8 are given curves for Lift. Drag. Lift/Drag 
and Center of Pressure motion for these wings. In Fig. 8 a 
comparative table has been drawn up giving maximum Lift 
coefficients and corresponding angles ; maximum L/D and cor- 
responding angles; the angle of incidence and the eorresi ond- 
ing L/D for a lift coefficient of value .00086, and also the value 
of V for the tests from which these results have been taken. 
This is as complete data as the designer can possibly require. 
The aspect ratio for all these sections is 0. 



We shall deal later with the effects of variation of scale and 
speed. At this point it is sufficient to state that whereas the 
lift coefficient is unaffected by variation in the product IV- 
span of wing in feet times velocity of relative wind in feet per 
second — the drag coefficient and the L/D ratio are both im- 
proved by increase in 11'. The N. P. L. tests and Eiffel’s tests 
are unfortunately not concordant in this respect. Eiffel’s ex- 
periments were made in a larger wind tunnel and at higher 
speeds, and if the same wing were tested at the N. P. L. and 
Eiffel’s laboratory, the latter would give belter results for both 
drag and L/D. Siuee in an actual machine the product IV 



as we know, and also the “ stalling ” angle. It is very im- 
portant to consider what the shape of the lift curve is in the 
neighborhood of this angle. If the lift past the burble point 
falls off very rapidly, the pilot may easily stall the machine. 
He may increase the angle of incidence too far and find his 
sustaining power fall off dangerously. A wing with a flat 
lift curve at the burble point will avoid such danger. 

(e) The L/D ratio at small angles of incidence and small 
values of K, determines whether the machine is really suitable 
for high speeds. We have arbitrarily chosen K r = 0.00086 as 
the value of comparison, and it can be seen from the tables 
how widely L/D varies at this point. A machine with good 
maximum L/D and a high maximum K, might be totally in- 
efficient at high speeds. 

(f) The movement of the center of pressure is important at 
low angles. If at low angles the center of pressure moves 
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•ply back towards the trailing edge, the machine will have 
1 y to “ dive,” provided for, of course, by fixed stabil- 
' mi machines. If the center of pres- 
sure remains stationary, on the other .hand, as in Eiffel 32, 
it will maintain its attitude at low angles, and will not tend 
to dive even with small stabilizing surfaces and inefficient or 
inoperative elevator. Similar considerations apply to “stall- 
ing ” angles. 

(g) In addition to the separate consideration of these 
points, there vet remains the appraisal of the wing through- 
out its performance. The designer must see how far one point 
of excellency conflicts witli other requirements; what the 
range is. The ideal wing would give great lift and efficient 
climb, high efficiency in normal flight, and high efficiency at 

(h) A whig may be entirely satisfactory from an aero- 
dvnamic point of view, and yet fail to satisfy as regards 
structural requirements. In Fig. 1 is shown a typical arrange- 
ment of the wing spars. It is important that the points where 
the wing spars are likely to be placed, the wing should have 
sufficient thickness to permit the use of reasonably deep spars 
without exaggerated width. A wing may indeed have sufficient 
thickness at two points for good spars to be placed, yet these 
I mints may be totally unsuitable. They may be too near to- 
gether, so that a weak overhangiug construction or excessive 

’ : •>-- '• — ■ - j far apart so that too long 
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tcronaiitics. Vi c Thank Yon 

Tile cordial reception which has greeted Aviation and 
Akkonai'Tiiwl Engineering in America has exceeded even 
our most optimistic expectations. The support which we have 
received in this country, while we did not anticipate that it 
would be <)uite so broadcast or enthusiastic, was not wholly 
unexpected. We felt confident the aviation enthusiasts in the 
United States would he glad lo rend and support a technical 
paper devoted to the publication of authoritative articles on 
every phase of aeronautics and aviation. Our confidence has 
been more than justified. Hut we did not realise that a 
hearty reception was also awaiting us abroad. That it was. 
however, is shown by the following editorial reproduced from 
the August Until issue of English . 1 troiumlirs. We reprint it 
in all humility and with deep gratitude: 

•‘-We have never been slow hi extending u hearty welcome 
to any ucw contemporary, although It may seem a little 
Ineongrnons that one should extend a hand of friendship to a 
competitor. But then, comiietltlon Is good for the soul : it sup- 
plies a stimulus to belter endeavors lacking to one who is alone 
in ilie Held. Hence we cordially welcome the lirst issue of our 
new American contemporary. Arlation anil Aeronautical En- 
ffhiccrint/. which appeared on August 1, and is deserving, if we 
may lake the contents of that number as a fair sample of those 
we hope may ensue, of a long life of utility. Tile sco(»e of the 

pulilie with the excuse — as if that were needed — that the vast 
majority of the valuable sclentltle work accomplished in aero- 
dynamics throughout tlie world i for the United States, too, 
are making a belated endeavor— belated sltice. though the first 
reliable research work in aerodynamics was conducted by Sam- 
uel Pierpoiut Langley in the nineties of the last century, and 
lias only been taken up once again lids last year — to approach 
the realm of aeronautical science ou strictly scientific lines I 
remains virtually unknown or so scattered as to he mostly 

with a laudable. If somewhat ambitious, aim. lo oolleci. co- 
ordinate. ami publish this information. The greater part of the 
first Issue, which by the way. is excellently produced is tnken 
up by the first instalment of a " Course in Aerodynamics and 
Aeroplane Ib*sign." Iiy Messrs. Klcmiii and HnlT. of the Massa- 
chusetts Institute of Technology. Our new contemporary, if it 
is to attain the high aim It hus set Itself and to realize its Ideal, 
will have to trend a difficult road, though one infinitely smooth 
by comparison with the stony mole-trucks negotiated by the 
pioneers. Looking tmek on nearly nine years of activity — lie 
It observed Hint the present constitutes our 150th issne — we 
are only Ion glad to extend the hand of friendship to our 


The Aero Club of Pennsylvania 

The Philadelphia Aeronautical Recreation Society at- 
tempted to establish a new lime aiul distance record wit it a 
balloon, on Scptemher 12. Dr. Titos. Eldridge as pilot and 
two passengers left the Point Itrceze grounds in the balloon 
“ Greater Philadelpliia " at 7.tr2 1*. M. After being in the air 
for twenty hours and fifteen minutes a landing was made near 
Woonsocket. 11. 1. When the balloon crossed the Hudson 
River ai Poughkeepsie. X. Y.. it was traveling at an altitude 
of fully 15,0110 feet. 

(hi August 10 George Goll and Roy Black, made a lliglit 
tvilh K. K. .Incipiith from Atlantic City io Cape May. X. J.. in 
thirty minutes* lime. 

A new hydroaeroplane of the latest type was given its in- 
itial tryout at the Philadelphia School of Aviation the latter 
part of August by Robert Glendinning. president of the 
school ami Clarke Thomson, with the aid and general su- 
pervision of Walter E. Johnson, instructor. The climbing 
am! gliding powers were carefully tested. 


delegates to the Inland Waterway Convention who u. 
sembled at the League Island Navy Yard oil September 15, 
witnessed n thrilling exhibition by two submarines and a hydro- 
aeroplane. While one of the submarines was submerging ami 
being convoyed by steamer to Chester, a hydroaeroplane from 
the Philadelphia School of Aviation appeared, Hying at about 
six hundred feet altitude, circling the convoying steamer. 1| 
glided io the water’s surface alongside the delegates’ beat, 
and accompanied it for several hundred yards. Secretary of Ua 
Navy Daniels whose address was interrupted by the arrival 0 f 
the plane, paused to say that he would never be satisfied until 
there were ten machines like that attached to every dread- 
nought, and that as he had never talked against n flying na. 
chine lie should not do so then. 

Tests arc being made at the Mineola field of a destructive 
bomb, tile invention of F. E. Barlow, a Philadelphian. It is 
reported that the experiments up to date have proved suc- 
cessful. The bomb is six feet in length and is formed like a 
torpedo. In addition to its charge of explosive it contains a 
gas chamber in which a new combination of gas is used, the 
exact nature of which is not made public. 

The next meeting of I lie Aero Club of Pennsylvania will he 
held on Friday evening, October 20. 

National Advisory Committee Meeting 

The Executive t Vumnittce of the National Advisory Com- 
mittee for Aeronautics held a meeting on September 14 in 
the new quarters of the committee in the Mttnsey Building 
Washington. D. C. 

The subcommittee on the relation of the atmosphere to 
aeronautics, of which Prof. Charles F. Marvin of the Weather 
Bureau is chairman, submitted a report on " The Physics of 
tile Air." which will be prepared for publication in the ncit 
annual report of the Advisory Committee. This report coo- 
tains a great deal of data and useful information oo 
meteorology and weather conditions that should prove of prac- 
tical value to aviators. 

A report on aeronautical nomenclature was submitted by • 
subcommittee charged with its preparation. The coo- 
mittee tins received many requests for copies of this re- 
port. indicating that the industry is eager to have and 
adopt standard terms and definitions in place of the rainy 
varied and conftising terms that have come into existence with 
the start and development of aeronautics. This report oil! 
tic published in bulletin form and issued as a special report 

The subcommittee on aeronautic instruments is endeavoring 
to bring about the development of several new and needed a- 
struments for the navigation and operation of aircraft, and a 
the present time is directly interested in the design of s 
" ground speed indicator " and an “ angle of attack indicator.* 

A new committee was appointed to consider safe design, 
construction and navigation of aircraft. 

National Research Council Organized 

The National Research Council, formed at the request d 
President Wilson by the National Academy of Sciences to pro- 
mote the development of applied science in strengthening 
national defense, held its organizing meeting on Septembers 
in New York. The purpose is to bring into co-operation ex- 
isting governmental, educational, industrial and other reseatth 

There was a general discussion of the scope and plan ofthr 
council's work. Dr. George E. Hale, director of the Mount 
Wilson Solar Observatory, in California, was chosen * 
permanent chairman, and Dr. Cary T. Hutchinson, of tbe 
Engineering Foundation, secretary. 


News of the Fortnight 



New York Aero Companies Deniohilized 

Orders have been issued for the demobilization of the First 
Aero Company, N. G. N. Y., and the disbanding of the 
Second Aero Company, N. G. N. Y. The Second Company 
has already disbanded and the officers and men have returned 
lo their homes in Buffalo. It never was mustered into Federal 
service, it owned no aeroplanes, it received none from New 
York State, none from the Federal Government. When the 
National Guard mobilization was ordered by tlie Secretary of 
War on June 20, the Second Aero Company was mobilized in 
its Buffalo Armory. A month later it came to Mineola, 
L. 1., where the First Aero Company was encamped. Here 
the company stayed, without aeroplanes, till the receipt of the 
order from the Militia Bureau in Washington, dated Septem- 
ber 8, permitting tlie company to disband. 

The First Aero Company is still awaiting orders from the 
Deportment of the East in order to carry out the formalities 
necessary to the mustering out ceremony. The War Depart- 
ment orders have been issued as a result of reports made to 
the Aviation Section of the Signal Corps, U. S. A., by Captain 
Bolling of the First and Captain Satterfield of the Second 
Company, requesting permission to disband. 

The First Aero Company’s own members largely assisted 
bv the National Aeroplane Fund raised practically all of the 
nioney for the company’s equipment of four aeroplanes; two 
machines were supplied by the Federal Government in August. 
Tlie Federal authorities have undoubtedly profited largely 
from the experiences of the First Aero Company. The 
Company lias turned out half a dozen fliers who either have 
taken or are capable of taking their Reserve Military Aviators’ 
certificates. Ten more are now flying alone. 

No account of the work of the First Aero Company would 
be complete without its including a tribute to the commanding 
officer. Captain Raynal ('. Bolling, lie lias been untiring in 
working tor the comfort and satisfaction of his men. The 
fact that the constant flights which Iris men have been making 
since June 25. have not resulted in a single accident in which 
one of tlie members of the company has been injured, is the 
best proof of the minute and painstaking care with which 
be has gone about his work. The professional pilots, P. C. 
Millman and Overton M. Bounds, deserve mnch credit. With 
Lientennnt A. B. Thaw they have been entirely responsible for 
the progress their pupils have made, but without any desire 
to detract from their services, it is only right to give all 
credit for such success as the First Aero Company, N. G. 
X. Y.. has enjoyed to Captain R. C. Bolling. R. M. A. 

Aerial Border Patrol 

“There are now fifteen aerial squads on the Mexican border 
between San Antonio jind Pharr,” according to C. J. Trudeau 
of the United States Aviation Corps, who lias just returned 
from Brownsville, Texas. “Under orders recently issued by 
General Funston, we liave been doing between 22 and 27 
miles a day border patrol for tlie past three weeks. 

“ The work is mostly for practice, but we have orders to 
report if we see any Mexicans crossing the river. We carry 
three or four men in a squad. We are permitted to fly over 
Mexican territory, but not to alight. Last May I was shot in 
the hip by a Mexican, but the wound healed lip.” 

Board to Pick Flying Ground 

A board of officers, to consist of Lieut.-t'ol. George 0. 
Sqilier, Signal Corps; ('apt. Richard C. Marshall. Jr.. Q. M. 
C.; Capt. Virgiuius K. Clark, Signal Corps, and ( apt. Thomas 
G. Milling. Signal Corps, is appointed to meet in New York 
to investigate suitability of the various military reservations 
for aviation purposes, or acquire such knowledge as may be 
necessary. 


Tlie Massachusetts Naval Brigade in Camp 
The first camp of the Massachusetts Naval Brigade is being 
held on Misery Island, off Manchester, with a score of avia- 
tion students hard at work daily. There are about thirty men 
and eight officers in the command. The chief instructor for 
the work is Aviator Clifford L. Webster, instructor for the 
Burgess Company, and among Iris pupils are some of the most 
prominent men in Massachusetts. Included in the number are 
George R. Fearing. Jr., Godfrey L. Cabot, his brother, Norman 
Cabot ; Gordon Baleli, John Balch Blood, who is in command 
of the camp; Richard Mortimer and Eben S. Draper, son of 
the late cx-Governor Draper of Massachusetts. 

During the first week a total of about 60 flights took place. 
Four machines have been available for the work: all of them 
coming from the Burgess Company. Godfrey L. Cabot owns 
one. and Norman Cabot and George R. Fearing a second. 
Both arc of the Dunne self-balancing type, and require merely 
to be steered while in the air. A third machine is the Burgess 
school machine, which has been loaned for the purpose. 

A fourth mactrine is a military type tractor equipped with 
pontoons, which has just been completed by the Burgess Com- 
pany expressly for use by the Brigade. It was given to the 
organization by the Massachusetts Aero Club, which raised 
the funds for the purpose largely through the instrumentality 
of Godfrey L. Cabot, president. A fifth machine is to become 
available early during the present week. This is the seaplane 
built by the Burgess Company for Eben S. Draper, who is 
also a member of the militia organization. This is a Dunne 
type very similar to the machine furnished by the company 
for the New York Naval Militia. 

H. Massac Buist Condemns R. A. F. 

That tlie British committee's report on tlie administration 
and policy of the Royal Aircraft Factory does not condemn 
severely enough the management of the factory is the conclu- 
sion of II. Massac Buist, the English aeronautical expert. In 
his comments on the recently issued report, he concludes: 

” The committee's report falls to touch on a weak spot be- 
cause tlie committee do not possess sufficient knowledge to en- 
altle them to compare R. A F. attainment with the best achieve- 
ment in the world today, and because they liave not 
been able to appreciate that it Is no use doing nil your 
experimenting in one place. There are three reasons for 
this— first, because von cannot tnono|K>lizc inventive talent; 

manufacturing experience ; and. thirdly, tiecanse. though 
standardization is eminently desirable, in the course of waging 
a war It is essential to supply the services with more than one 

Mr. Buist points out that even before the war the Germans 
had been experimenting with engines of high compression and 
high piston speeds, rather than the “ slow-sloggers ” which 
were reputed to be used exclusively in the German air service, 
and he blames tlie R. A. F. severely for imagining that high 
power and low fuel consumption eould be attained only by 
adhering to slow speed types of motors. 

Company B, Signal Corps, Kansas National Guard 
This Company, organized by Captain Phil Billard. lias 
been selecting its members with great care and hopes by 
starting slowly to build up a company of prairie aviators 
that will be a credit to Kansas. At the present time Capt. 
Billard’s two planes are at the disposal of the members of 
his command and he hopes to secure by popular subscription 
sufficient funds to assist him in defraying the expenses of 
the aviation school which will have to be established. Capt. 
Billard owns a Curtiss pusher biplane, powered with a Hall- 
Scot t 60 liorse-power motor and a speeial Longren Military 
Tractor with a Curtiss OX2 DO horse-power motor. 
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